Objective: The link between childhood obesity and both television viewing and television advertising have previously been examined. We sought to investigate the frequency and type of food and beverage placements in children-specific television broadcasts and, in particular, differences between programme genres. Method: Content of five weekdays of children-specific television broadcasting on both UK (BBC) and Irish (RTE) television channels was summarized. Food and beverage placements were coded based on type of product, product placement, product use and characters involved. A comparison was made between different programme genres: animated, cartoon, child-specific, film, quiz, tween and young persons' programming. Results: A total of 1155 (BBC = 450; RTE = 705) cues were recorded giving a cue every 4·2 min, an average of 12·3 s/cue. The genre with most cues recorded was cartoon programming (30·8 %). For the majority of genres, cues related to sweet snacks (range 1·8-23·3 %) and sweets/candy (range 3·6-25·8 %) featured highly. Fast-food (18·0 %) and sugar-sweetened beverage (42·3 %) cues were observed in a high proportion of tween programming. Celebratory/social motivation factors (range 10-40 %) were most common across all genres while there were low proportions of cues based on reward, punishment or healthrelated motivating factors. Conclusions: The study provides evidence for the prominence of energy-dense/ nutrient-poor foods and beverages in children's programming. Of particular interest is the high prevalence of fast-food and sugar-sweetened beverage cues associated with tween programming. These results further emphasize the need for programme makers to provide a healthier image of foods and beverages in children's television.
In the developed world, obesity is now the most common disease of childhood and adolescence and its prevalence continues to rise (1) . Some contributing factors include more sedentary time and less active time, larger portion sizes and poorer choices in foods consumed (2) . A healthy balanced diet provides recommended amounts of nutrients and other food components to promote normal growth and development, reduce chronic disease risk, and foster appropriate energy balance and a healthy weight trajectory. However, the current eating regimes of children and adolescents differ markedly from recommended patterns and as a result represent a health risk (3) . Previous studies have found a strong dose-response relationship between the prevalence of overweight in children and hours of television viewed (4, 5) . The American Academy of Pediatrics recommends that children over the age of 2 years should watch no more than 2 h of non-educational television per day (6) . Recent evidence suggests that children aged 6-11 years watch as much as 24·5 h/week, 10 h more than the recommended watching (7) . Within the UK, data released through the Ofcom show that the average number of minutes of television people aged 4 years and over watch each day is 3 h and 52 min (8) . Additionally, they also show that children aged 6-11 years watch a total of 2 h and 55 min of television daily with 1 h and 51 min being live television, while for children between aged 11-15 years the total television watched is 2 h and 57 min with 1 h and 32 min of live television (8) .
Television viewing is associated with greater periods of inactivity and exposure to food advertising and products (9, 10) . More specifically, it has been shown that over 99 % of food-product advertisements viewed by children are for foods high in fat, sugar or sodium (11) . Furthermore, compared with lean children, obese children may be more easily influenced by food advertisements and they more readily recognize specific food-related commercials and consume more food following exposure (12, 13) . Children, particularly younger children, are more susceptible and have lower cognitive defences against television marketing (14, 15) . From age 2 to 11 years, children develop consumption motives and values as they are exposed to commercial activities and develop knowledge about advertising, products, brands, pricing and shopping, and begin to develop strategies for purchase requests and negotiation (3) . Strong evidence exists that television and television advertising influence the food and beverage preferences, purchase requests, beliefs and short-term consumption of children aged 2-11 years, but data for children aged 12-18 years are insufficient (3) . Additionally, there is moderate evidence that television advertising influences the usual dietary intake of younger children and weak evidence that it influences the usual dietary intake of older children or teens (3) . Research also shows that from 6 years onwards, children start to discriminate and develop an understanding of food types that are good for them (16) . However, there may be other factors that influence the preference for and liking of food (17) . For example, children appreciate aesthetic features and play features of food. Boys especially like foods with strange colours and shapes, while girls appreciate pretty colours and general aesthetic appeal (18) . More recent studies investigating children's discourses and practices using multiple qualitative techniques show different appeals and social influences behind children's food preferences, including sensory, fun and parental influencers (19) . As a consequence such studies have shown that age, gender and social status influence food preference and choice. As children-specific programming is produced for and aimed at different age groups, it is interesting to speculate on differences that may exist within such programming in the portrayal of foods and beverages.
Therefore the aim of the present study was to describe and examine the portrayal, motivating factors and outcomes of food and beverage placements within different genres of children's television. The study was conducted on public broadcast channels as these are non-profit in nature with a mission statement to offer positive and trusted voices in broadcasting as well as informing, educating and empowering audiences (20, 21) .
Method
Programme recording Content analysis of UK and Irish children's television programmes was conducted, including five weekdays of programmes broadcast during periods of continuous broadcasts of children's-specific television on BBC and RTE. Programmes were recorded in July 2010 and October 2010, totalling 82·5 h. The programmes' country of origin and year of production were noted. The programmes were grouped on the basis of genre into eight groups: animated, cartoon, child-specific, film, quiz, tween, young person and music. The genre types were obtained from information obtained from production and television channel notes for each of the individual programmes. Where there was ambiguity or disagreement, consensus was achieved with the principal supervisor (C.S.O.). The child-specific genre represented those programmes that were produced for those less than 10 years of age. The tween genre represented programmes, largely comedic in nature, that were aimed at teenage viewers. The young person grouping represented those programmes aimed at a combined child and teenage age group.
Data coding
Food/beverage placement Recorded programmes were viewed individually by two investigators (P.S., O.R.). A food or beverage cue was defined as a product being displayed within a foodspecific context with potential to be consumed. Cues were noted for food type but not further coded if depicted in a non-food context (e.g. a programme called 'Toast'; a character called 'Cowardy Custard'). Multiple cues within a scene were each individually recorded. Cues were coded by type of product and as healthy or energy-dense/nutrient-poor (EDNP; based on the tip of the food pyramid, where such foods are not recommended as they are not considered essential (22) ). Healthy foods included breads/grains, cereals, meats, dairy, fruit, vegetables, fish, sandwiches; EDNP foods included fastfood/convenience meals, pastries, savoury snacks, sweet snacks/bars, ice cream and candy. Beverages were coded and grouped as water, juices, tea/coffee, sugar-sweetened or unspecified.
Food/beverage context Cues were coded as presented to the child visually, verbally or both. Background cues were not coded unless specifically labelled. Cue duration was recorded. Cues reappearing in the same scene were not re-coded. Cue context was recorded: ingestion acts, whether the cue was offered and accepted, whether it was part of a meal, or within a home or school setting.
Characters
Characters associated with the cue were recorded: human, animated human or animated characters. If human, estimates of age, gender, ethnicity and weight status were documented.
Cue motivation and outcome Motives related to the cue were recorded under several classifications and multiple motives were recorded under the same cue if necessary. Motives included social, hunger/thirst, upset, excitement, weight-related, reward, punishment and health-related. As only a number of these classifications were observed at a statistically significant level, they were subsequently classified into positive motivations (social, excitement, reward), negative motivations (upset, punishment), health-related motivations (hunger/thirst, weight, healthy living) and miscellaneous motives. The outcome of the cue was coded as being positive, negative or neutral connotation. A positive outcome included enjoyment, winning a race or prize, aid to other people or feeling better following the cue. Negative outcomes included pain or personal harm, disgust or physical grimacing or crying, excessive consumption, vomiting or harm to other people.
Statistical analysis
Data collection was piloted and reviewed after 1 d of sample programming where ambiguity in cues was discussed. Pilot data were excluded from the final analysis. Inter-rater reliability using pilot data was reviewed at hourly intervals until κ reliabilities of 0·80 were achieved for each variable. Where there was any inter-coder variability or uncertainty, the programme was re-viewed, discussed and consensus achieved with a principal supervisor (C.S.O.G.). Further analysis was performed using the statistical software package IBM SPSS Statistics 20. Food and beverage cues across each genre were compared using χ 2 testing. Means of cue duration were compared using an independent t test. Statistical significance was set at P < 0·05.
Results

Recording statistics
A total of 1155 (RTE = 705; BBC = 450) food and beverage cues were recorded over the 82·5 h recording period, giving a new cue every 4·2 min. The total recorded time involving food and beverage cues was 14 189 s (3·94 h), an average of 12·3 s/cue. Food and beverage cues amounted to 4·8 % of the total recorded period. The recording period included fifty-five individual programmes, produced in nine countries. Programmes produced in the USA were most common (39·5 %) followed by the UK (23·2 %) and Ireland (15·9 %). The year of production ranged from 1955 to 2010, with 66 % of recordings produced between 2004 and 2010.
The genre with most cues recorded was cartoon programming (30·8 %), followed by animated programming (17·8 %), tween programming (13·2 %) and feature films (12·6 %). Based on the low number of cues associated with music programming, this genre was omitted from the final analysis.
Food and beverage types
Fourteen specific food types were depicted during the recording period (Table 1) . When specific foods were analysed across the programme genres, sweet snacks and sweets/candy were within the three most common depictions for the majority (Fig. 1) . Fruit-related cues also featured frequently across most genres. Tween programming was the only genre that most commonly depicted fast-food/convenience meals (18·0 %) and savoury snacks (11·0 %). Of the specific food cues, EDNP food products accounted for 68·2 % of animated programmes, 52·0 % of cartoon programmes, 42·4 % of children-specific programmes, 29·6 % of feature films, 15·9 % of quiz programmes, 54·0 % of tween programmes and 34·4 % of young persons' programmes ( Fig. 2) .
Five specific beverage types were depicted during the recording period (Table 1) . Across the majority of genres, unspecified beverage cues were most commonly recorded. With regard to specific beverage cues, sugarsweetened beverages were seen commonly in tween programming (42·3 %) and not at all in children-specific programming or feature films (Fig. 1 ).
Cue usage
There were varying proportions of usage related to each genre (Table 2) . For cue type, cartoon programming was associated with a lower proportion of visual type cues (26·7 %) with quiz (50·0 %) and young persons' (49·0 %) programming showing increased proportions of verbal type cues. For each genre, the majority of cues were within the programme foreground. Quiz programming showed the greatest proportion of cues with a non-food context at 48·5 %. Films (55·2 %) and tween (43·4 %) programming most commonly involved an act of ingestion, with approximately a quarter of cues involving consumption acts for the other genres. When location was assessed, a larger proportion of tween programming cues took place within the home (51·0 %).
Characters
Throughout the various genres, male characters were most prominent (range 20·0-94·5 %; Table 2 ). There were various proportions of character ages between the genres but of note was the increased proportion of teenage characters (81·5 %) in tween programming and the high proportion of adults in quiz (88·6 %) and young persons' (78·7 %) programmes. Similar proportions of overweight characters (range 5·8-9·7 %) were noted through most genres apart from an increased proportion in young persons' programming (29·8 %) and no overweight characters within child-specific programmes.
Outcome and motivation For each genre, apart from quiz programming, the most common motivating factors were celebratory/social and Public Health Nutrition hunger/thirst (Table 3 ). There were low proportions of cues based on reward or punishment motivating factors (less than 5 % for all genres, except quiz programming). Health-motivated cues were seen only in cartoon programming (1·4 %), quiz programming (17·1 %) and young persons' programming (5·5 %). Positive motivations overall were most commonly seen with children-specific (40·5 %) and animated (38·5 %) programmes, while negative motivations overall were most commonly seen in films (4·4 %) and tween (2·7 %) programmes. There was similar cue outcome for the each of the genre types for positive (range 27·4-48·4 %), negative (range 0-24·7 %) and neutral outcomes (range 40·5-56·2 %). Of note, there were no negative outcome cues associated with children-specific programming.
Discussion
In the present study, we examined the variation in food and beverage cues between a number of different programme genres, following a previous study by our group which showed that within children's programming sweet snacks were most commonly seen in Irish and UK programming (23) . To date there has been a wide range of studies undertaken assessing food and beverage advertisements broadcast during children-specific programming but there have been few studies examining in detail the portrayal of foods and beverages within the actual programming itself.
We found a high percentage of cues for EDNP foods in the present study, with the proportion being greater than half of all food cues for the majority of genres. Of particular interest was the high proportion of fast foods and convenience foods seen within tween programming and the high proportion of sweet snacks and sweets/candy-related cues in animated, cartoon and children-specific genre programmes. This difference in the type of EDNP food cue depicted is largely due to the nature of the programme types but has the potential to influence food preferences in differing age groups. Fruit-and vegetable-related cues were evenly distributed across most genres (about 10 %), with children-specific Level of significance (using χ 2 test for categorical values): *P < 0·05, *P < 0·01, ***P < 0·001. Level of significance (using t test/ANOVA for numerical values): †P < 0·05, † †P < 0·01, † † †P < 0·001.
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programming showing a high proportion of fruit-related cues at 27 %. Thus, these results further serve to highlight the high proportion of EDNP foods depicted while additionally showing that this is independent of programme genre. The high proportion of EDNP food depictions within advertising has been well documented, with studies showing that 97·8 % of food-product advertisements viewed by children aged 2-11 years were for products high in fat, sugar or sodium, with poor nutritional value but of high energy content (11) . More recently, in a study of food cues in television programmes for children under 5 years old, there was almost twice the total airtime for unhealthy foods (simple sugars, fats and simple carbohydrates) compared with healthy foods within children's television programmes, and characters in the programmes valued and endorsed unhealthy foods more often than healthy foods (24) . A complementary study showed that television viewing was inversely associated with intake of fruit and vegetables among adolescents and that these associations may be a result of the replacement of fruits and vegetables in youths' diets by foods highly advertised on television (25) .
The results from our current study further serve to highlight these findings and additionally show that such features of high proportions of EDNP foods and limited fruit and vegetable portrayals occur across a variety of different genres of children's programming.
We also examined beverage cues within children's programming genres. There was a high proportion of unspecified beverage type across most genres. Of those specifically shown, there were similar proportions of each of the main beverage types across the various genres, apart from tween programming which displayed a very high proportion of sugar-sweetened beverages.
When cue usage was analysed on the basis of programme genre, the results were largely similar across the genres but a few differences were noted. As expected, quiz programming showed a high proportion of cues with a non-food context. Films and tween programming most commonly involved an act of ingestion. For the majority of genres food and beverage cues were most commonly associated in a setting outside the home, with only tween programming showing a high proportion of food and beverage cues within the home. Previous studies have also shown that most cues are located in a setting outside the home (26) .
Throughout the various genres, male characters were most prominent while, as expected, there was a high of proportion of teenage characters in tween programming. Similar proportions of overweight characters were noted through most genres apart from an increased proportion in young persons' programming and no overweight characters within child-specific programmes. We have previously shown that food and beverage cues were most commonly depicted with human characters, and more likely to be white, male and adult in nature (23) , in line with previous studies (26) . However, the current study was analysed on the basis of genre and as a result certain character types were more prominent in various genres, so it is difficult to make any conclusions regarding characters with this element of bias within the genres.
For each genre apart from quiz programming, the most common motivating factors were celebratory/social and hunger/thirst while there were low proportions of cues Table 2 Comparison of type, usage, location and characters in food and beverage cues, by programme genre, in a content analysis of five weekdays of children-specific television broadcasting on both UK (BBC) and Irish (RTE) television channels (82·5 h in total), Values given are frequencies and total relative percentages. Level of significance as: *P < 0·05, **P < 0·01, ***P < 0·001.
based on health, reward or punishment motivating factors. Thus, motivating factors were largely independent of genre type, and this is consistent with previous studies which demonstrated that cues were most likely to be social or celebratory motivated (26) . The majority of genres demonstrated a low proportion of negative outcomes. Similar results were seen for cue motivating factors and outcome between the various genres. Thus the ingestion of fatty and sugary foods and sugar-sweetened beverages frequently was portrayed positively during the children's programming in the present study. In addition, greater portrayal and ingestion of EDNP foods allows for greater social acceptance. Again, this is further enhanced and strengthened by the frequent associations with celebratory and social motivations, suggesting positive portrayal motives.
A common theme throughout the present study on genre was the more frequent association between tween programming and certain food-related products and behaviours. Tween programming was found to portray the highest proportion of fast foods and convenience foods, and a very high proportion of sugar-sweetened beverages. Additionally, tween programming most commonly showed an act of ingestion, with a large proportion of such cues taking place within the home. Thus, these programmes, which are specifically made for those of teenage years, are designed with a more frequent portrayal of EDNP foods and beverages, in addition to persuasive elements such as character valuing or excess acts of consumption of such foods, with such frequent portrayals potentially having the potential to influence food and beverage choice within this older child and teenage age group.
The precise extent to which such increased exposure to EDNP foods and beverages in children-specific programming leads to increased consumption is as yet not fully determined. As previously highlighted, strong evidence exists that television and in particular advertising influences the food and beverage preferences, purchase requests, beliefs and short-term consumption of children aged between 2 and 11 years but there is insufficient evidence about their influence in those aged between 12 and 18 years (3) . Additionally, there is moderate evidence that television advertising influences the usual dietary intake of younger children but weak evidence that it influences the usual dietary intake of older children or teens (3) . In the current study there were high proportions of fast foods and convenience foods seen within tween programming and high proportions of sweet snacks and sweets/candy-related cues in animated, cartoon and children-specific genre programmes. As these programme types are aimed primarily at different age groups they may have the potential to differentially influence the choice and preference for specific food types, in particular among viewers of a younger age. This influence of food and beverage portrayal on the basis of age is an exciting area of further research.
Previous studies have examined the influence of product placement in younger and older age-grouped children, showing that those who had seen the branded clip were more likely to select the branded product while age did not appear to be a mediating factor affecting choice (27) . Thus by embedding brands within entertainment, these strategies exert a powerful implicit influence on children's memory and choices, typically without explicit awareness of advertising exposure (27) . The
Public Health Nutrition Table 3 Comparison of motivating factors and outcome in food and beverage cues, by programme genre, in a content analysis of five weekdays of children-specific television broadcasting on both UK (BBC) and Irish (RTE) television channels (82·5 h in total), July 2010 and October 2010 prominent appearance of specific products portrayed in a manner that is congruent with the plot can lead to greater brand awareness and positive attitudes towards that product (28) . In support of this a number of studies have looked at the impact of other healthrelated behaviours in television and movies, including smoking, suggesting that children who view smoking are more likely to smoke themselves (29, 30) . Thus, extrapolating such results from advertising would suggest that there is a high probability of increased consumption with such placements within children-specific programming. However, it is accepted that there is a difference in the portrayal of foods and beverages between advertisement and programming, and thus further examining the influence of programming on consumption is an exciting area for further research.
The present study has limitations. Although the data presented herein represent television broadcasts from three seasons ago, there is little subsequent reason or legislation to suggest that broadcast content has changed in the last three seasons. Further, our findings are consistent with previous studies. Furthermore, the content of advertising during children's broadcast programmes was outside the scope of our study. The study was designed to assess the nutritional quality based on the food pyramid, where foods that should be eaten in moderation or are not recommended are found at the pyramid tip (22) , and as such does not reflect current guidelines in countries such as the USA where this has been replaced by MyPlate recommendations (31) . Finally, the objectives of the study were to examine content of broadcasts, not the effect of this content on children -but this is an area of interesting future research.
Within the UK statutory rules apply to advertisements for high fat, salt and sugar (HFSS) foods on television channels dedicated to children, in or around programmes aimed at children, and in or around programmes that are likely to be of particular appeal to children aged 4-15 years (32) . These provisions prevent: (i) marketing to children that uses promotional offers, licensed characters or celebrities in food advertisements other than for fruit and vegetables; (ii) food advertisements that condone or encourage poor nutritional habits or dietary practice; and (iii) food advertisements that encourage pester power or use hard-sell or high-pressure techniques. In a similar move, recent new broadcasting regulations issued by the Broadcasting Authority of Ireland will disallow advertisements for HFSS content during children's programming (33) . Also, within this new version, foods as deemed HFSS in accordance with nutrient profiling systems developed by the UK Food Standards Agency will require advertisers of food and drink products to provide them with nutrition profile certificates, so that broadcasters can deem whether or not a specific product is a HFSS product (33) . However, such moves do not currently cover the content of television programmes. Thus, it may be that these current measures do not go far enough to help prevent coverage and influence of television on the portrayal of food products. Future studies should address the impact on the child of watching television programmes depicting food and beverage intake to help further highlight the need to address food-related activities within the wider setting.
Conclusion
The present study has shown that eating and drinking are common activities across all children's programming types and that EDNP foods and beverages are especially common. This is frequently associated with positive motivating factors and seldom seen with negative outcomes. Tween programming in particular is associated with a high proportion of unhealthy eating and drinking behaviours which may have implications for food and beverage preferences. In the future such programming should therefore involve the active inclusion of more frequent and positively associated connotations with healthy foods and behaviours. So in addition to attempting to restrict the amount of time spent watching television programming, it is also important to change the messages being portrayed regarding food and eating habits in the programmes that are viewed.
